2-Arachidonylglyceryl ether and abnormal cannabidiol-induced vascular smooth muscle relaxation in rabbit pulmonary arteries via receptor-pertussis toxin sensitive G proteins-ERK1/2 signaling.
The receptor(s) used by cannabinoids to relax vascular smooth muscle is unknown. Here, we investigated the effects of 2-arachidonylglyceryl ether (2-AG ether), a metabolically stable endocannabinoid, and abnormal cannabidiol (abn-CBD) on relaxation of permeabilized pulmonary arterial strips monitored with force, and on extracellular signal-regulated mitogen-activated protein kinases (ERK1/2) phosphorylation in permeabilized vascular smooth muscle cells using immunoblotting. We found that 2-AG ether and abn-CBD caused relaxation and increased phosphorylation of ERK1/2. 2-AG ether effects were completely abolished by N-(piperidin-1-yl)-5-(4-iodophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide (AM251), and N-(piperidin-1-yl)-5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide (SR141716A), and partially blocked by (-)-1.3-dimethoxy-2-(3-3,4-trans-p-menthadien-(1,8)-yl)-orcinol (O-1918). In contrast, abn-CBD effects were completely abolished by O-1918, and only partially blocked by AM251, and SR141716A. Both 2-AG ether and abn-CBD effects were partially blocked by pertussis toxin, an inhibitor of Gi/o proteins. PD98059, an inhibitor of mitogen activated protein kinase kinase (MEK), completely abolished the relaxation, but only partially blocked the increased phosphorylation of ERK1/2 by 2-AG ether. In contrast, abn-CBD-induced relaxation was partially blocked and the increased phosphorylation of ERK1/2 was abolished by PD98059. These findings suggest that 2-AG ether and abn-CBD-induced vascular smooth muscle relaxation are mediated by the cannabinoid CB1 receptor, and the abn-CBD receptor, respectively, and are modulated by cross-talk between the receptors. These responses occur mainly by coupling to pertussis toxin sensitive G proteins, but also, in part independent of these G proteins, which have been classically thought to initiate MEK/ERK1/2 signaling to relax vascular smooth muscle.